Cloning, sequencing and expression in Escherichia coli of the gene encoding component S of the coenzyme B12-dependent glutamate mutase from Clostridium cochlearium.
Adenosylcobalamin (coenzyme B12) dependent glutamate mutase catalyzes the carbon skeleton rearrangement of (S)-glutamate to (2S,3S)-methylaspartate. This is the first step of the fermentation of glutamate by the strict anaerobic bacterium Clostridium cochlearium. The enzyme consists of the two protein components E and S. The gene encoding component S (glmS) was cloned in Escherichia coli and its nucleotide sequence was determined. The nucleotide sequence and the deduced amino acid sequence showed very strong identities to the sequence of the glmS (also called mutS) gene (80%) and to component S (82%) from the related C. tetanomorphum, respectively. Cell-free extracts of E. coli carrying the glmS gene showed glutamate mutase activity which was strictly dependent on the addition of coenzyme B12 and component E purified from C. cochlearium. Enzyme activity of the recombinant protein was achieved up to 2200 nkat/g wet cells which is due to a ten-fold overexpression compared with the activities determined in cell-free extracts of C. cochlearium. This is the first report of overexpression of an active component of glutamate mutase. A rapid purification procedure consisting only of ammonium sulfate precipitation and a gel filtration step was developed to obtain large amounts of pure component S in a short time.